Summary. Serum testosterone concentrations were elevated between 40 and 60 days p.c. but were low between 60 and 100 days p.c. when the testis descends. Elevated concentrations occurred in the perinatal period and from the 18th week after birth. Between 60 days p.c. and 16 weeks after birth the changes in serum testosterone concentrations parallel those of testicular development, as determined by morphology and steroid histochemistry, and peripheral LH concentrations.
Introduction
It is generally accepted that, in the testis, the interstitial (Leydig) cells are the principal source of the steroid hormone testosterone (Cooke, de Jong, van der Molen & Rommerts, 1972) . In the pig these cells show a high degree of differentiation during three phases of life. The first phase is in the early fetal period during gonadal differentiation; the second phase is in the perinatal period; the third phase extends from puberty onwards (Allen, 1904; Moon & Hardy, 1973 ; Straaten & Wensing, 1977) . In each of these phases the testis shows marked positive hydroxysteroid dehydrogenase reactions (Moon & Raeside, 1972; Straaten & Wensing, 1978) . In the pig (Booth, 1975) , as in many other mammalian species (Attal, 1969; Resko, Feder & Goy, 1968; Challis, Kim, Naftolin, Judd, Yen & Benirschke, 1974) , testosterone is one of the principal steroids produced in the fetal period. In the adult boar testosterone secretion appears to be quantitatively unimportant and the main androgens present in the blood are (Gower, 1972; Ruokonen & Vihko, 1974; Booth, 1975) . Nevertheless, the relatively small amount of testo¬ sterone present in the serum could be used as an indicator of testicular activity.
In the present investigation the concentrations of serum testosterone in male pigs during fetal and postnatal life were studied. The aim was to correlate these data with morphological and histochemical studies of the testis and with changes in serum LH concentrations and so lead to a better understanding of the development and function of the hypothalamo-hypophysial-gonadal system in this species. (1973) . Samples were assayed in duplicate, using two different volumes of plasma (250 and 500 µ for the fetal and juvenile period, 100 and 200 µ for the perinatal and pubertal period). Testosterone was separated from 5a-dihydrotestosterone, which has a 50% cross-reaction with the antiserum, by chromatography on microcolumns of alumina (Verjans et al., 1973) (Moon & Hardy, 1973) . In this same period testicular testosterone concentrations are elevated (Raeside & Sigman, 1975) and testosterone secretion by testicular tissue in vitro is enhanced (Stewart & Raeside, 1976) . In the 7th week post coitum the testis displays a morphological regression (Moon & Hardy, 1973 ) and a diminished biochemical activity (Raeside & Sigman, 1975; Stewart & Raeside, 1976 (1974) could not be detected.
The principal function of the elevated concentrations of serum testosterone in the second month after conception is most likely to be the differentiation of the male genital tract and the sexual differen¬ tiation of centres in the central nervous system (Dörner, 1976) . Morphological differentiation of the genital apparatus in the pig takes place between 28 and 55 days p.c. (Koning, 1942; Marrable, 1971 ). Brain sex differentiation occurs in many species, and probably also in the pig, just after the morpho¬ logical differentiation of the genital apparatus (Dörner, 1976) .
Gubernacular development and subsequent testicular descent usually occur in the pig between 65
and 85 days pos? coitum, and the low serum testosterone levels and the reduced steroid-histochemical activity of the testis (van Straaten & Wensing, 1978) at this time support the postulate that testicular descent is not dependent on increased concentrations of testosterone in the peripheral circulation (Wensing, 1973) .
The rise of serum testosterone concentrations in the perinatal period until the 2nd and 3rd week after birth and the subsequent decline are comparable with the changes known to occur with age in the testosterone concentration (Booth, 1975; Segal & Raeside, 1975) , the steroid-histochemical activity Straaten & Wensing, 1978) and the morphological differentiation Straaten & Wensing, 1977) of the testis. All these changes are probably related directly to serum LH concentrations (Colenbrander, Kruip, Dieleman & Wensing, 1977) which show a comparable pattern but are earlier.
The significance of the increased testicular activity during the perinatal period remains obscure.
The decline of serum testosterone concentrations after the 3rd post-natal week may be due to the maturation of the hypothalamo-hypophysial-gonadal feedback system. That this feedback system does not operate in the immediate neonatal period is indicated by the observations that neonatal serum testosterone concentrations rise in parallel with the increasing serum LH concentrations (Colenbrander et al., 1977) . Castration in the pig at 8 weeks of age causes an increase in serum LH concentrations (Colenbrander et al., 1977) . It might therefore be concluded that the hypothalamohypophysial-gonadal feedback system starts to operate before 8 weeks after birth, and most probably in the 2nd or 3rd week of life.
The decrease and generally low concentrations of serum testosterone after the 3rd post-natal week parallel the changes in testicular testosterone concentrations reported by Elsaesser, König & Smidt (1972) . The increase of serum testosterone after 18 weeks of age is correlated with increased morpho¬ logical differentiation and steroid histochemical activity in the testis Straaten & Wensing, 1978) , and appears at an earlier stage than that reported by Meusy-Dessolle (1975) . Testicular testosterone concentrations remain low (Ruokonen & Vihko, 1974; Booth, 1975) , but there is probably enhanced testosterone production because the percentage of Leydig cells in the whole testis is diminished as the tubular component increases (van Straaten & Wensing, 1977 
